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PROCESS AND APPARATUS FOR THE 
SEMICONTINUOUS EXTRACTION OF NICOTINE FROM TOBACCO 


5 Field of the Invention 

This invention relates to extraction pro¬ 
cedures and is particularly directed to an improved 
process for the extraction of nicotine from tobacco. 

Background of the Invention 

10 Various processes have been proposed for 

the removal of nicotine from tobacco. Most of these 
processes, however, adversely affect the desirable 
flavor and aroma properties of the tobacco. Also, 
they are often complex and expensive to carry out. 

15 United States Patent No. 4,153,063 

(Roselius) discloses a process for removing nicotine 
from tobacco in which tobacco is contacted with an 
extraction solvent in a supercritical state. It 
discloses both a single step extraction process 
20 and a multi-step extraction process. In the single 
step extraction process, moist tobacco is extracted 
with a solvent in a supercritical state. Because 
aroma components are also removed along with nicotine 
in this single step extraction process, the multi-step 
25 process is suggested. In the first step, dry tobacco 
is extracted with a solvent in the supercritical 
state to remove the aroma components. In the second 
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step, the tobacco is moistened and again extracted 
with a solvent in the supercritical state to remove 
nicotine. The nicotine is separated from the solvent 
by either evaporating the solvent, contacting the 
5 solvent in a separate vessel with an acid, or adsorb¬ 
ing the nicotine on an active carbon column. In the 
third step, the stored aroma components from the 
first step are redissolved in a supercritical solvent 
and returned to the tobacco. This multi-step extrac- 
10 tion process is expensive and time consuming. In 
addition, the prolonged handling of the aroma com¬ 
ponents may adversely affect their properties. 


Summary of the Invention 

This invention provides an improved process 
15 for removing nicotine from tobacco. A n essentially 
nicotine-free solvent in the supercritical or licpid 
state is fed into a first end of an extraction system 
containing tobacco and a nicotine-rich solvent is 
discharged from a second end of the extraction system. 
20 Periodically a portion of extracted tobacco is dis- 
char ged from the first end of the extraction^sy stem 
(flow) pQ^tora ^while a portion of unextracted tobacco 

is charged into the second end of the extraction 
& 


flow) 

25 This invention also provides an improved 

process for removing nicotine from an extraction 
solvent. A nicotine-containing solvent in the super¬ 
critical or liquid state is fed into the first end 
of an entrapment s ystem containing one or mor e 
30 ve ssels, each vessel containing jy ni cotine entrap¬ 
ment material while an essentially nicotine-free^ 
solvent is withdrawn from the second end of the 
entrapment^ system . Periodically a portion of spent 
entrapment material is discharged from the first end 
35 of the entrapment^ system while a portion of fresh 
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entrapment material is charged a into the second end 
of the entrapment^ system . 

Persons skilled in the art will recognize 
that condensation or distillation techniques can 
5 also be used to remove nicotine from the solvent_and 
are thus within the scope of thish ny^ntinn. 

In one embodiment of this invention, a 
plurality of tobacco extraction vessels is connected 
in series as part of a flow system. These extrac- 
10 tion vessels are in turn connected to an entrapment 
vessel or a plurality of entrapment vessels which 
are also connected in series as part of a flow 
system . Tobacco is extracted with a solvent either 
in the supercritical state or in the liquid state by 
15 continuously passing the essentially nicotine-free 
solvent through one end of the plurality of extrac¬ 
tion vessels connected in series and discharging the 
nicotine-enriched solvent from the opposite end. 
Thereafter the solvent, enriched in nicotine, is 
20 passed through an entrapment vessel or a plurality 
of entrapment vessels, connected in series, to 
remove the nicotine. The solvent, depleted in 
nicotine, is then recycled to the extraction vessel 
or vessels to again extract nicotine. Removal and 
25 addition of an extraction vessel from the flow 

system, or removal and addition of an entrapment 
vessel from the flow system, to provide continuous 
extraction or entrapment, respectively, is accom¬ 
plished by valve adjustment. 

30 It is an object of this invention to pro¬ 

vide a process for extracting nicotine from tobacco 
which is more efficient, provides a faster cycle 
time and results in lower capital and operating costs. 

It is another object of this invention to 
35 provide a process for extracting nicotine from tobacco 
which increases the concentration of nicotine in the 


65.0031 


vrjjstf... ■ *♦ J' 


. h.'z. ■ » : 






jndustrydocuments.ucsf.edu/docs/trmjOOOO 


2026411026 



-4- 


solvent and decreases the amount of solvent required 
per unit of tobacco. 

It is still another object of this invention 
to provide a process for extracting nicotine from 
5 tobacco which requires less extraction solvent and 
thereby results in less degradation and loss of the 
aroma producing components and consequently gives an 
improved tobacco product. 

It is another object of this invention to 

10 provide a process for extracting nicotine from tobacco 

which increases the amount of nicotine loaded on the 

nicotine entrapment material and significantly 

decreases the ratio of entrapment material to tobacco.. 

m A 

It is a further object of this invention 

15 to provide a process for extracting nicotine from 

tobacco which results in a reduced CO^ pressure drop, 
reduced tobacco bed compaction and a more favorable 
extraction bed geometry. 

These and other objects and advantages of 

20 the invention may be seen in the following descrip¬ 
tion. 

Brief Description of the Drawing 

FIG. 1 illustrates an apparatus for the 
semi-continuous extraction of nicotine from tobacco. 

25 FIG. 2 illustrates an apparatus for the 

semi-continuous extraction of nicotine from tobacco 
and the semi-continuous entrapment of nicotine from 
the solvent. 

Detailed Description of the Invention 

30 An apparatus for the semi-continuous extrac¬ 

tion of nicotine from tobacco is shown in FIG. 1. 
Extraction vessels 10 through can contain tobacco 
and can be connected in series as part of a flow 
system by valve adjustment. The vessels 10 and 11 
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as depicted are on stream and are connected to 
entrapment vessel 15. 

^ The extraction vessels are preferably all 

designed for radial flow or all for axial flow of 
5 solvent. The entrapment vessel can designed for 

radial flow or axial flow, A radial flow of solvent 
will minimize compaction of t he 

ft r » tyg e%^R^e s s e 1 and may allow for lower pressure 
drops within each vessel. Persons skilled in the 
10 art will recognize that other directions of flow 
will also be effective, e.g., flow from bottom to 
top or t/?p to bottom in each vessel. Persons 
skilled in the art will also recognize that the pump 
can be placed on any of several lines in the system. 

15 In a preferred form of the invention, an 

extraction solvent is supplied to extraction vessel 10 
which is connected to a pump 16. The pressure in 
the vessel is controlled by means of a fill pump 
(not shown) and the temperature is controlled by 
20 means of heat exchanger 17. The extraction solvent 
enters the top of extraction vessel 10, passes down¬ 
wardly through the tobacco bed and leaves at the 
bottom of the vessel. In passing through the tobacco 
bed, the extraction solvent becomes enriched with 
25 nicotine from the tobacco. The solvent is then circu¬ 
lated to extraction vessel 11, again being introduced 
from the top, and then passing downwardly and exiting 
at the bottom. After exiting extraction vessel 11, 
the solvent is circulated to entrapment vessel 15. 

30 The extraction solvent enters the top of the vessel 
and then passes downwardly exiting at the bottom. 

In passing through the vessel, the nicotine in the 
solvent becomes trapped on the entrapment material. 

The solvent, depleted of nicotine, is then returned 
35 into the cycle by recirculating it to extraction 
vessel 10. 
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Extraction vessels 12, 13 and 14 are off 
stream and are in the turnaround cycle. In the 
_turna round cycle, extraction solvent is vented from 
the extraction vessel, the extracted tobacco is 
unloaded, unextracted tobacco is loaded into the 
extraction vessel, and the extraction vessel is 
refilled with extraction solvent. Extraction vessels 
containing extracted tobacco are removed periodically 
from the end of the extraction flow system into 

which essentially nicotine-free solvent is fed while wA***}^* 
simultaneously extraction vessels containing 
unextracted tobacco are added at the end /from whi"c 
nicotine- enriched solvent is discharged. Removal 
and addition of extraction vessels from or to the 
flow system is accomplished by valve adjustment. 

FIG. 2 illustrates an alternative embodiment 
wherein a plurality of extraction vessels, connected 
in series, is connected with a plurality of entrap¬ 
ment vessels, also connected in series. Extraction 
vessels 10 and 11 contain tobacco and are connected 
in series and are on streai^Extraction vessels 12, 

13 and 14 are off stream and in the turrt^round 
cycle. Entrapment vessels 20 and 21 are connected 
in series and are on stream. Entrapment vessel 22 
is off stream and in the turn-around cyc le. 

■ £rhe extraction vessels are preferably all 
designed for radial flow or all for axial flow of 
solvent. The entrapment vessel^are also preferrably oJLi 
designed for radial flow or axial flow but need not 


be^^fo^'sameTasVHe ftewgifr-^S—lsfef^'extraction vessels. 

A radial flow of solvent will minimize compaction of 

'fehe-'lsfc'bftcfip in tha ott^ve -1 and may allow 

for lower pressure drops within each vessel. Persons 
skilled in the art will recognize that other direc¬ 
tions of flow will also be effective, e.g., flow 

o 

from bottom to top or t/tp to bottom in each vessel. 
Persons skilled in the art will also recognize that 


j ■ t i \ v • 


65.0031 . 1 ' ' 

. ■> '■ ■ -j- '[ : » V . 





2026411029 






- 7 - 


/ the pump can be placed on any of several lines in 
| the system 7j 

As described for FIG. 1, extraction solvent 
is supplied to extraction vessel 10 and then circu- 
5 lated to extraction vessel 11. After exiting extrac¬ 
tion vessel 11, the solvent is circulated to 
entrapment vessel 20. The extraction solvent enters 
the top of the vessel and passes downwardly exiting 
at the bottom. The solvent is then circulated to 
10 entrapment vessel 21 again being introduced from the 
top, and passing downwardly exiting at the bottom. 

In passing through the vessels 20 and 21, the nicotine 
in the solvent becomes trapped on the entrapment 
material. The solvent, essentially depleted of 
15 nicotine, is then returned into the cycle by recir¬ 
culating it to extraction vessel 10. 

Entrapment vessel 22 is off stream and in 
the turn-around cycle. In the turr^kround cycle, 
extraction solvent is vented from the entrapment 
20 vessel, the spent entrapment material unloaded, fresh 
entrapment material is loaded into the vessel and 
the vessel is refilled with extraction solvent. 
Entrapment vessels containing spent entrapment 

material are removed periodically from the end of 

|*rrD * * ."" 

25 the entrapment ..flow system which nicotine-enriched 


30 


35 


solvent is fed while simultaneously entrapment vessels 
containing fresh entrapment material are added at 
the end from which nicotine-lean solvent is discharged. 
Removal and addition of entrapment vessels from or to 
the flow system is accomplished by valve adjustment. 

In yet another embodiment of this invention, 
a plurality of entrapment vessels connected in series 
may be used to remove nicotine from a solvent in a 
process utilizing a single extraction vessel rather 
than a plurality of extraction vessels connected in 
series. 
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A number of extraction solvents having 
solvent capacity for nicotine in both their liquid 
and gaseous phases can be employed to reduce the 
nicotine content of tobacco. Carbon dioxide in the 


10 


15 


supercritical state is the preferred solvent in this 
invention. Other useful solvents include, for 
example, halogenated hydrocarbons including up to 


about 4 carbon atoms such as CF 


4' 


chf 3 ccif 3/ 


CBrF 


3 ' 


CF 2 =CH 2' 


C V CF 2 CF 3' 


CHC1F 


2 ' 


CC1 2 F 2 , chci 2 f, cci 3 f. 


CBrF 3 , CFC1=CF 2 


n 


20 


CH 3 ~CF 3/ octafluorocyclobutane and 
hydrocarbons including up to about 5 carbon atoms 
such as propane, butane, pentane; other useful 
solvents include N^O, SF^ and argon. Mixtures of 
solvents or additives or co-solvents may be used to 
obtain improved solvent characteristics. 

A solvent in the supercritical state is 
a solvent in the gas phase at a sufficiently high 
temperature so that it cannot be liquefied^an -ht 
increase in pressure. A solvent in the subcritical 
state is a solvent which can be liquefied by an 
increase in pressure. 

Supercritical carbon dioxide is carbon 


dioxide which is above its critical temperature, 
i.e., above about 31.3°C. and above its critical 
25 pressure, i.e., above about 70 atmospheres. 

Extraction with carbon dioxide in the supercritical 
state is carried out at a pressure in the range of 
from about 70 to about 1500 amospheres and at a 
temperature in the range of from above about the 
30 critical temperature to about 120°C. The range of 

temperature and pressure for the supercritical state 
of other useful solvents are of generally the same 
order of magnitude. 

The entrapment material in the entrapment 
35 vessel may be an adsorbent or absorbent with an 

affinity for nicotine. Useful adsorbents include 
activated carbon, silica, alumina, magnesium silicate 
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and ion exchange resins. The adsorbent may also be 
mixed with a diatomaceous earth, up to a ratio of 
about 1:1, to improve the flow rate of the adsorbent. 
Other useful absorbents include tobacco or tobacco 
5 stems, tobacco plant products which have been treated 
with an acid, and other absorbents such as cocoa 
shells. One particularly useful absorbent is 
tobacco stems which have been sprayed with or soaked 
in an aqueous solution of a polycarboxylic acid or 
10 salts thereof, such as monopotassium citrate. 

Alternatively, the entrapment material in 
the entrapment vessel may be an absorbent which has 
an affinity for nicotine. Absorbents are preferred 
over adsorbents. Such absorbents include water, acid, 
15 aqueous acid solutions and aqueous salt solutions. 

The preferred acids for use as an entrapment 
material in this invention are non-volatile and non¬ 
soluble in the solvent under the conditions of the 
extraction. Useful acids are sulfuric, phosphoric 
20 and nitric. Other useful acids are^polycarboxylic 
acids such as tartaric, citric, malic, lactic, 
malonic, succinic, acetic and glutamic. 

Monovalent salts such as the alka li salts 
of the above acids are generally preferred because 
25 these salts are less volatile and less soluble in 
the;solvent. A preferred salt of an acid is mono¬ 
potassium citrate. Monoammonium and diammonium salts 
of the above acids may also be used. Polyvalent 
salts of the above acids are also useful but are 
30 less efficient in trapping nicotine. 

The extraction process may be carried out 
on tobacco which has or has not been premoistened. 

It is generally preferred to moisten the tobacco up 
to about 25% OV (oven volatiles). The percentage of 
35 oven volatiles (% OV) in the tobacco is a measure of 
the moisture content plus a minor fraction of other 
components and is determined as follows: 
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10 


15 


20 


y OV = l° ss of sample after 3 hrs. at 100°C 

'* __ sample weight 

In a typical semi-continuous extraction 
and entrapment, as illustrated in FIG. 2, the cycle 
time fot/ * extraction vessel l-G-'Wefe 1 hour and the 
total extraction is 2 hours. Turnaround time for 
the extraction vessel is 3 hours. Cycle time for an 
entrapment vessel is 3 hours and the total entrap¬ 
ment (adsorption/absorption) time is 6 hours. Turn¬ 
around time for an entrapment vessel is 3 hours. 

Table 1 shows a comparison of nicotine 
concentration in supercritical carbon dioxide in a 
batch extraction versus a semicontinuous extraction. 
The amount of nicotine removed from the tobacco is 
shown, on a dry weight basis (dwb). The average 
nicotine concentration in the carbon dioxide 
increases from 60 PPM in a batch extraction to 
107 PPM in a semi-continuous extraction which 
results in a decrease in the carbon dioxide/tobacco 
ratio from 300:1 to 168:1. 

Table 1 




COMPARISON OF 

BATCH vs. SEMICONTINUOUS EXTRACTION 


25 

EXTRACTION 

TIME 

(hrs) 

NICOTINE 

IN TOBACCO 
(%) 

NICOTINE 
REMOVED, (dwb) 

(g/100g) 

NICOTINE CONC. 
IN C0 2 
(ppm) 






SEMI- 





BATCH 

CONTINUOUS 


0 

100 

0 



30 

1.0 

86.8 

1.605 

107 

107 


2.0 

2.7 

0.195 

13 

107 




1.80 

60 

107 




(total) 

(avg) 

(avg) 


Table 2 shows a comparison of the carbon 
35 to tobacco ratio, on a dry weight basis (dwb), in a 
batch extraction-entrapment, a batch extraction- 
semicontinuous entrapment and a semicontinuous 
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extraction-entrapment. The carbon to tobacco ratio 
drops from 4.0 in a batch extraction-entrapment to 
2.0 in a semi-continuous entrapment, which represents 
a decrease of 50% in the carbon to tobacco ratio. 

5 The estimated carbon to tobacco ratio in the semi- 

continuous extraction and entrapment is significantly 
below 2*0 (in the range of 0.4 to 0.8) which even 
when calculated from 0.8 still represents a decrease 
of 80% in the carbon to tobacco ratio when compared 
10 with the batch extraction-entrapment and a decrease of 
60% when compared with the semi-continuous extraction. 


Table 2 


15 


20 


Carbon/Tobacco 
Ratio (dwb) 


Batch Extraction/ 

Batch Entrapment 4 

Batch Extraction/ 

Semicontinuous Entrapment 2 


Semicontinuous Extraction/ 
Semicontinuous Entrapment 


less than 2 
(0.4 - 0.8 
(estimated)) 


Table 3 shows a comparison of design 
features of a batch extraction and a semi¬ 
continuous extraction and entrapment. Full flavor 
25 tobacco having a nicotine content of 1.85% (dwb) and 
an oven volatile^content of 25% is extracted with 
carbon dioxide under supercritical conditions 
at 260 atmospheres and 70°C using carbon as the 
entrapment material. After extraction, the tobacco 
30 has a nicotine content of 0.05%. 

The number and size of the vessels required 
in a semi-continuous system are smaller than in a 
batch system resulting in reduced turn-around time. 

In addition, the number of CO^ circulation pumps, 

35 the size of the C0 2 storage vessels and the size of 
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the CO^ handling system (fill pump, compressor) are 
smaller. Only one heat exchanger, one recovery 
cooler-condensor and one dust filter are needed. 

The average nicotine concentration in the super- 
5 critical CO^ is higher, which results in a lower 

value for the CO^ to tobacco ratio and a lower value 
for the entrapment material to tobacco ratio. In 
addition, because the system runs semi-continuously, 
equipment reliability is better and adaptability of 
10 the system to a liquid wash process is easier. 
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BATCH EXTRACTION/ SEMI-CONTINUOUS 
SEMICONTINUOUS EXTRACTION/ 


ENTRAPMENT • 
(4 UNITS) 


CYCLE TIME 




EXTRACTION TIME 
, ttPt&ROUND TIME. 

^co-Apr Jbatio^k" 
CARB0S7tOB 7. RATIO 'l 

C 0 2 PLOW ■ 


5 Mrs 

- If ; Z: 

'^r-M^bTs 


fillip 1 l WM iff Si 

: *■ 0,681 M Ibs/htf : 0.6JIM lbs/t 

v 000k Per unit or :?'■ ' . total. ' 

’’kB'-klkk 2.724 M lbs/hr f; ' 

.jk0 ’:■'■■■ :~X ’[total .for 4 units Sfiki-ik 
[v^v i : • £ ‘1 &; 


ENTRAPMENT * 

(4 UNIT EOUIV.) 

• > SCI* • “ *' 

3 hrs. .adsorption 

3>rs;£Cf;7* 
^8. . .. . 

<-2 V 

0..611M lbs/hr : 


■ y- ■ >7 } 6 Wf%?. V V ’ T-s ' • '"V? E ' -r'.-j; ivj 

EXTRACTION VESSELS :': ' : ^ ’f ’ S ; - '7 

NO/ OF VKSBj&li • f 1f,C;itSl-1/If If■ i§.If flfcptffi'SC ’ 1 1* 

TOTAL TOB.^pHARGE, ;LBS, .,(dwb)/&i/^|?l8,168 : : I i' 

PER VESSEL. JTOB, CHARGEi ff LBSV^flwMf5421 

20 .,PER : ^SEL^^pte FtCSI^ 

NOMINAL VESSEL VOLUME, FT 3 f -v2,765 ^ ‘ U A' ; ' ■ • ?‘Ain '*C : ‘' r : ^ A 

.; NOMINAL VOiME-STZE;^: . v V- : 



, 25 total; CARBON. CHARGE, lbs. ’? (k004 r 72 672 
r PER. VESSEL .CpBON CHARGE., LBS. ;£/ 9*084 
■ . P£ R VESSEL gAEiBON.VOLUME, FT^j^VC 364 

’HY'IMTVTAT ITUOOt'T ■ TT/sr t 7 vrr» " V*t> > • r - •> aSs-U- ■ vr ? t • 


NOMINAL VESSEL VOLUME, FI 3 Cllf’ oqa ' 

* •'<|4 {•» k-kkfk’k's : 

. < _ : ;v! *#6 - ; ■'*; ; r £J: - 

; ^ ■ •■• ‘.''HI M- ‘V'r '' •■•■■' I f "I’f V^. ■■}.:' ~-\k\ ■' [ 

WTr’nTTXn?. '•>:.‘VTa -. •■- ■ :;••• f. 0'0 


v-f If l 

>• ff'f'’ v ; f 

'v-^W^3 •£'*•'. ; f ■/ '•■ ; ,: f - f ' f : f •• 

<65.Ido 
<2liR70l • ; 

• -■ 1 - t ;■ 


NICOTINE: ^ •- kCk^U^-.- \ h'k't 

000000^1 :-: V' : i: y ’ • . 7 ;:: S’ K ki 

30 LOADING ON'cp^l fW *f V 

LBS.'REMOVED/CHARGE ”7 - ' ; . 328 

C0 2 ' ? L ?K,l v ps/p ^000 2.724 : v iff 

AVG.. NICOTINE CONC/ IN CO. 000MW 6o‘ • 




flcu-H.ibs/hs- ; ^■ ;' 0 %^: 

- NTCOTINE ;coNc. f IN cp„ 60 • fr.f Vo?"-’-- 

Aob. mix® . .. . ^ , 300 . ' || ! |l ■ V 

L,,N0. : OF. PRESS.;:. VESSELS .-.,: Ski ■ k'kki 
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Table 4 


Start-up: 


10 


Time 

(Hr.) 

1 

2 

■i 

4 


CO p Flow Arrangement (1) 
Entrapment 


r tow az 

Extraction 
Vessels 


Vessels 


Continuous I:?,' 
Steady State ' 
Operation: ;5:i 


15 


20 


7 

8 
9 


; • io'V 


10 

10,11 

11,12 

12.13 

13.14 
14,10 


10,11 

11,12 


20 

20,21 
. 20,21 
21,22 ; 

7 r f .21,22; ; 

i- 21,22; 


22,20 ... 
22,20 


f & : - : 


.Vessels in 
Turn-around 
Phase (2) 


10 

10,11,20 

10,11,12,20 

11,12,13,20 


12,^3,14,21 

13,14,10,21 


= }*’}f V .;2,20., 14,;i0,ll,21 -. . 

• 20,21,/ ; .> .11.,12- > 13,22' ■;r r 

' 10,11 - r : i" 20.21 , • *. Yo 1C 1A- O-J■:: iw..; 


25 



(TAT) fy ' ' fMfffi; : ' ||||;| : 

‘ ’ ■ ^ ■- CO^ : vent.' ■ . ' Z"■ -AH* Pb&i 


; tobacco or acti^ted'c^oTuMoading •':: f : ^U; 

• y Tobacco or aefcivat-Ad 4n.'-i - ‘v ■’ 
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Table 5 


•^Tr^™-Kr- 

.. vb •• "■•.•- •' ; ' -. y • •' •. • - • .. 




, '• • ^ • - r ■; ■'.;; : . % •;• ;; v .' ' 

Batch . ... .Continuous j ; : 


% Nicotine in Tobacco (dwb) 


Operation Operation ; ' 

' -A;* At. 


Unextracted 
Extracted 


1.85 


l;-a5 A 


, '.y.y, ... . 

•;" :■ ’(l \$.£££#$<,TV ; .i'j. : c ,;,y,.. V .v v •[ . 

Solvent/Tobacco Ratio 7dwlaj-^y y Vnn ’ ft - y T - ’ 


Solubles in C0 2 (ppm) .- 


Nicotine 


■ t '-' 60 



• ■ - * i ♦ *✓' ' * . • - ' r ' ''ik:. 2** 


'“ v ? l:l 

3'C‘Vt.'-ft r Vr 2* Tnv- t ' - r c»•:“.•> ,.' t 
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I claim: 
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'^5f5^^ rr;v ' : ’’ v; ’ 7 ’”7 

■'V k 1 '4k T s'^ kf i 1\ 


l. 


A method for the extraction of nicotine 
from tobacco which comprises:' ; • //■' ?' 

(a) feeding ah essentially nicotine -%£|;-: 

fkXT . ■ 


free solvent to a first end>f a^n extraction flow 
system containing tobacco;4nd Withdrawing a hicotine-v:v>v , •* 

rich soly<mtfrom a ^econ<i 4 end.^ofephe. extS;act&jg^”^ $;$i-V ...r\ 
flow system; % ' 7 ' \ ' 


10 


tobacco 


15 the 


s ' <; •-!>';•■ ,i\v : -•. -i... 

'VVf$|r - ,*T - *, 

•« s^lyiil is . ' /.:':-•. .■; •. :,' • : ' •=., 

•, ; ' raetliod v api|ir4ing to ,'clkim'fl'Wherei^: f * '- ^V 

' 01 s£ure content of .the^ tob^ccp;. is less than or- -. ■ 
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which have been pretreated with monopo.tassiuin ; '"..% ;7£ 

citrate. "7!. •• ~ "~', y ~V :-\(•- -.;.; 

■ - ; . ’ . . •’.■•wy£*■ - • ,. 

0^*^ £$.• The method according to ciaim^a^herein 
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27 . The method according to claim 
wherein the entrapment process is carried out.j.’fn.e'. 
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